ABSTRACT In a study of 2387 employed women who had worked for more than three months of their pregnancy the data were extracted from a survey carried out on a national sample of births in France in 1981. Manual, service and shop workers had a higher preterm delivery rate than professional, administrative, or clerical workers. Assembly line work was associated with a higher preterm delivery rate even when production workers only were considered. Cumulated physically tiring working conditions-standing work, carrying of heavy loads, assembly line work, and considerable physical effort-were related to higher preterm delivery and low birthweight rate. During pregnancy, sickness absences were commoner when the working conditions were arduous. Changes in the working conditions were less clearly related to arduous work than sick leaves; they were not significantly more frequent for standing work or for assembly line work. Refusals from employers to grant favourable arrangements were more frequent when the working conditions were tiring and sick leaves were more common among women whose requests had been refused. 
Whereas during the 1950s and 1960s several authors have shown that paid work of pregnant women was a risk for the outcome of pregnancy, nowadays in western countries working pregnant women do not register less favourable perinatal outcomes; on the contrary, some studies have established that the preterm delivery rate of those women is lower than that of non-working women.' Nevertheless, the relation between physically arduous working conditions and outcome of pregnancy, in particular a higher preterm delivery rate, has often been reported. 25 Since 1975, changes in working conditions in France have been provided for in the "Code du Travail" for pregnant employees. At the request of the women themselves or of their employer and if the occupational physician agrees a change of post may occur without any loss in wages; if this transfer occurs at the women's request she must have worked for one year in the firm to maintain the same wage.6 This possibility applies to each employee and may be complemented by measures specific to certain industry group agreements allowing some changes in pregnant women's working practices such as shorter working hours, additional breaks, or reduction in the required output.
Accepted 28 May 1986 The present study shows how the outcome of pregnancy was related to working conditions in France in 1981 and analyses how far changes in working conditions and absence from work concern pregnant women in the most strenuous jobs.
Population and methods
This study is based on data from a survey carried out by the Institut National de la Sante et de la Recherche Medicale on a national sample of births in France in 198 . 7 France was divided into 12 geographical areas and the survey in each area was completed in 20 days. A two stage random sampling scheme was used, firstly, drawing a sample of maternity units, after stratification according to the geographical area, the maternity sector (private or public), and the number of beds; and, secondly, in the selected units drawing a sample of births so that the total sampling fraction was 1/8 in each area during the study period.
Women were interviewed in hospital within six days of delivery, using a standardised questionnaire. Information about obstetrical history, antenatal care, and course of pregnancy was also collected whereas data about confinement and child's health at birth were abstracted from the medical records of the hospitals. In all, 5508 women were interviewed, 2955 of whom had had paid work at some stage of their pregnancy. 236
A national study in France on pregnant women's working conditions and the changes during pregnancy
The study was limited to employees; 245 selfemployed women and 39 women whose employment status was unknown were excluded. The following groups of women were also excluded: women who had worked one trimester only during their pregnancy: 251 women among whom 239 had worked during the first trimester only, 12 who had worked during the second and third trimester only, six who had worked during the first and the third trimester but not during the second, and 15 for whom detailed information was missing. Finally, the study was confined to 2387 employees who had worked during the first trimester of pregnancy and after. Among employees who worked beyond the first trimester of pregnancy, 39% belonged to the group of manual occupations; production workers 21%, service workers 12%, and shop assistants 6%. The second group included professional 7%, managerial and teachers 19%, and clerical workers 35%. The working conditions were as follows: 35% of the women stood for most of the time, 15% had to carry heavy loads, 7% were assembly line workers, and, on the whole, 23% had a physically demanding job. When these four working conditions were cumulated, 10% of employees were exposed to at least three of them.
Four per cent of women worked at night, always or occasionally, and 9% worked 42 hours or more a week.
These working conditions were strongly related to the type of occupation: assembly line work was carried out by production workers only, standing work was common for all occupations except for clerical staff, and the carrying of heavy loads and physical effort were the most frequent for production, shop, and service workers. Thereby, 3% of professional, administrative, or clerical workers were concerned with the accumulation of three or four of the difficult working conditions, compared with 22% among production, shop, and service workers.
Preterm delivery was significantly more frequent among production, shop, and service workers, 7% compared with 4% among professional, administrative, or clerical staff (p < 0-0 1). No significant link was found between occupation and low birth weight.
Assembly line workers more frequently had a preterm delivery than other women (table 1); this relation was also significant among manual workers only. All women who cumulated three or four of the working conditions-standing position, heavy load carrying, assembly line work, and physically demanding work-had a significantly higher preterm delivery rate (8%) than women who had none of these condi-238 Employees who have worked at least partly during the first two trimesters of pregnancy.
*Statistically significant at 0 05 level; **at 0-01 level.
tions (4%) or one or two (5%). This difference was no longer significant after adjustment for occupation; nevertheless, in the group of manual workers the preterm birth rate was 4% among women who had none of these conditions and 10% among women who cumulated three or four of these working conditions (table 2) . The low birthweight rate was higher among women who had to make a considerable physical effort and among women who cumulated more than two strenuous working conditions, and this remained significant after adjusting for occupation. Both relations remained significant when parity, smoking habits, and preterm delivery were taken into account.
No relation was observed between the outcome of pregnancy and night work or the weekly working hours.
WORKING CONDITIONS, ABSENCES FROM WORK, AND CHANGES OF WORK DURING PREGNANCY
For the four strenuous working conditions, mentioned above, the proportion of women who did not work at all during the third trimester was higher when the work was strenuous (table 3) . Reasons for the absences from work were various but, apart from the legal prenatal leave, sick leaves were the most frequent; they were commoner or longer when the work was physically tiring. When the working conditions Saurel-Cubizolles, Kaminski were tiring, a higher proportion of women took sick leave or did not work at all during the third trimester and this was observed even among women who had no disease or abnormality during pregnancy.
For women who had to carry heavy loads, make physical efforts, or who cumulated several strenuous working conditions, changes in job were more common than for other women. But they were not significantly more frequent for women who worked while standing or on an assembly line (table 4) . When the type of modification was considered, shorter working hours-more breaks or shorter working day-were not more frequent when the working conditions were tiring. On the contrary, shorter working hours were significantly less common for women working 42 hours or more a week. Women with tiring working conditions were more often able to sit, although only 22% of the women who stood at work were affected by this improvement. A reduction in the required output was more often allowed for assembly line workers, although only 20% benefited from this (table 4). For the women who obtained no favourable change in their working conditions, there was a relation between the reasons for this and the initial working conditions. The proportions of women whose employer refused a change in working conditions or who thought such changes impossible were higher among women having difficult working conditions. By contrast, as expected, women who considered such changes unnecessary were more numerous when the working conditions were not tiring (table 5) . The same relation was observed between working conditions and sick leave or changes of work in both groups of occupations. Employees who have worked at least partly during the first two trimesters of pregnancy.
*Statistically significant at 0 05 level; **at 0-01 level; ***at 0-001 level. Employees who have worked at least partly during the first two trimesters of pregnancy.
*Statistically significant at 0 05 level; ***at 0 001 level.
Women whose employer refused to modify their Discussion working conditions had a high rate of sick leave and they were more likely to stop working after the second The purpose of this study was to identify certain trimester than other women (table 6) .
working conditions which could be associated with a The same trend was observed for the women who high risk of preterm delivery and to examine whether judged a modification of their working conditions pregnant women benefited from favourable arrangeimpossible. Women considering these arrangements ments in relation to those working conditions. unnecessary had shorter periods of sick leave. Women
The data were collected on a representative sample who benefited from a change had a high rate of sick of all births that occurred in France in hospitals in leave, although they were unlikely to stop working 1981 and enabled us to answer these questions at a during the third trimester. These figures were the national level. same whatever the working conditions. The data were obtained retrospectively: abnormal- Employees who have worked at least partly during the first two trimesters of pregnancy.
*Statistically significant at 0-05 level; ***at 0-001 level.
group.bmj.com on April 10, 2017 -Published by http://oem.bmj.com/ Downloaded from ities arising during or at the outcome of pregnancy might have an impact on the way women described their working conditions and their arrangements; it was not possible to assess this phenomenon.
In France the benefits offered to pregnant employees do not usually exist for self employed women. Even if, for a few years, women farmers and shop keepers have been able to qualify for replacement allowances to enable them to stop their occupational activity for four weeks and to have a substitute for their job at the time of confinement they do not have the benefit of sick leave allowances during pregnancy. There are also no legal provisions for changes in working conditions as there are for employees. Since we particularly focused on sickness absences and changes in working practices, it was necessary to confine our study to the employee population, which is more homogeneous in this respect.
Women who worked during the first trimester only were excluded from the analysis because they presented risk factors previous to this pregnancyhigher rate of previous abortions or preterm deliveries-which might have modified the relation between working conditions and outcome of pregnancy. Moreover, since their work was only at the beginning of pregnancy it would not have been possible to relate their working conditions to a possible preterm delivery. For reasons of homogeneity we excluded the few women who worked sporadically or who began to work after the first trimester of pregnancy.
The working conditions of the first trimester were analysed because they are the most descriptive of the women's occupation before any application of possible arrangements related to pregnancy; These arrangements were taken into account and examined as the women reported them. Consequently some women may have been considered as exposed to arduous working conditions, although they rapidly benefited from a modification in their work: this may lead to an underestimate in the frequency of unfavourable outcomes in the group of women with arduous working conditions. By contrast, by considering the working conditions during the second or third trimester, we were likely to eliminate some women who had been relieved of tiresome work for medical reasons and thus to overestimate the frequency of unfavourable outcomes in the group of women who did not experience arduous working conditions. In fact, we have observed that, when women continued their occupational activity throughout pregnancy, the changes were rarely important enough to allow the working conditions to be reported as different from one trimester to the other.
Assembly line work was associated with a significantly higher percentage of preterm deliveries even when production workers only were considered in order to compare groups of similar social backgrounds. The percentage of infants weighing less than 2500 g was higher when the mothers had a physically demanding job even taking into account parity and smoking habits.
Cumulated physically tiring working conditionsstanding at work, carrying of heavy loads, assembly line work, and considerable physical effort-were related to higher preterm delivery and low birthweight rates.
For preterm delivery, this relation was not statistically significant in each group of occupations. Nevertheless, among manual workers, a higher preterm delivery was observed for women who cumulated several tiring working conditions. For low birth weight, this relation was significant among manual workers and the trend was observed among the other workers. The high percentage of low birthweight babies for women who had to make a considerable physical effort was not totally due to a higher preterm delivery rate, since this finding was observed also when gestational age was taken into account. Other working conditions considered separately and, in particular, standing at work and duration of work, were not related to the outome of pregnancy,
The relation between occupational activity, working conditions, and the outcome of pregnancy have been considered in several studies,9 without always a relevant discussion of the methodological issues raised by the type of study.11 The occupations for which a high preterm delivery rate has been observed are shop assistants,3 12 13 production workers, 3 12 and hospital personnel, particularly ancillary staff.3 5 14 Working in a standing position35 12 13 and carrying heavy loads3 5 14 15 have been frequently reported as risk factors for preterm delivery. Mamelle et al have also mentioned a higher preterm delivery rate for assembly line workers.3 Night work, which has rarely been studied, was not associated with preterm delivery in the survey of hospital personnel carried out in the Paris area between 1979 and 1981.
Generally speaking, physically demanding jobs or cumulated strenuous working conditions are often associated with preterm delivery when it has been considered by the authors.3 5 13 16 A long working week seems also to be related to preterm delivery.3 13 17 Findings concerning birth weight are much less numerous: data from the national survey carried out in France in 1976 indicated that the frequency of small for dates infants was higher when the mothers cumulated several strenuous work conditions.' 8 Fricker et al have shown that the mean birth weight was lower when the mothers worked full time or when they had a job requiring physical strain'9; if the first relation was due to the smoking habits of women working full 241 242 time, the second remained significant after adjustment for smoking. When we compare the findings published in the past 15 years with those obtained in 1981, the iatter seem less significant-for instance, standing at work which has often been described as risk factors for preterm delivery did not appear as such in this survey. Since 1976, sickness absences have increased during pregnancy: for all working women, the percentage of those who did not work at all during the third trimester rose from 13% in 1976 to 25% in 1981. 20 The analysis made for employees who worked beyond the first trimester indicates that sickness absences were commoner when the working conditions were arduous, even without any pregnancy abnormality that might have justified an interruption in the activity. When faced with arduous working conditions, sickness absences are often used as a preventive measure, frequently in the form of sick leave prescribed by the physician. If women with arduous working conditions stop work earlier than other women and sometimes very early in pregnancy it is logical that the impact of these working conditions on preterm delivery appears less clearly than when women kept on working later in pregnancy. Nevertheless, the same observation cannot be made for assembly line work, which seems harmful despite frequent sick leave of the women concerned. These results raise the issue of the efficacy of sickness absences considered as a preventive measure against industrial risks, the alternative being modifications of the working conditions.
Changes in the working conditions described by women in this survey may result from industry group agreements or from the application of the 1975 Act.6
They may also be informal changes that have required neither the intervention of the occupational health practitioner nor the application of specific regulations. They were less clearly related to arduous working conditions than sick leave; they were not significantly more frequent for standing at work, a working condition known to be a factor of risk of preterm delivery, nor for assembly line work, which had also already been shown as a risk factor of preterm delivery.
Arrangements directly meeting these working conditions, respectively the possibility to sit more often and a reduction in the output norms, were actually more frequent for women submitted to these working conditions although they concerned a low percentage of women only. On the contrary, shorter working hours or additional breaks were not more frequent when the working conditions were arduous; this may be explained insofar as in France shorter working hours have been systematically provided for women working in the public administration or in large companies with mainly clerical work, which does not reSaurel-Cubizolles, Kaminski quire the above mentioned conditions. Refusals to grant favourable arrangements were more frequent when the working conditions were tiring: these women more often than others requested a modification in their job and they were mostly refused. In many cases this dissatisfaction found expression in sickness absences. This phenomenon happened to a lesser extent for the women who did not request changes in patterns of work because they judged them a priori impossible, thus making a refusal to their request extremely likely. It is true that some jobs are not easily modifiable, particularly in small firms. Sickness absence used as an alternative to a refusal for changing the working practices of women working in hospitals of the Paris area has also been observed.21
The issue brought up here is complicated by the number of social partners affected: sickness absences are prescribed for pregnant women by physicians on their own initiative or on a woman's request, whereas the decision to change the working conditions is taken by employers with the possible mediation of occupational physicians. Doctors in charge of the care of pregnant women have been informed about medical risks related to working conditions; in order to prevent these risks they may apply the means at their disposal-sickness absences-without any effect on their own situation. By contrast, employers, and particularly employers in small firms who are professionally less aware of medical risks, cannot modify the jobs of pregnant women without a real cost to their firm. Nevertheless, one may wonder if the difficulties raised in the firm by the sickness absences (replacement of staff or loss of profit) are not as important as those created by changes in work. Finally, it would be proper to know which solution pregnant women, who are those concerned in the first place, judge the most desirable. We may think that even if many women appreciate sickness absence some consider this break as having a negative impact for their profession; for other women, a wage cut may be a drawback. In addition to the legal antenatal leave before confinement (six weeks) in the case of pathological pregnancy an additional two weeks leave is paid for by the maternity insurance: 84% of the salary up to the social security maximum (9480 F on 1 July 1986). All other sickness absences are paid for by the health insurance up to 50% of this salary ceiling when there is no extra private insurance. Furthermore, some changes such as a change of post may be badly experienced by some women, either because they do not need it or because they do not feel like leaving the job and colleagues they are used to.
The respective effectiveness of sickness absences and changes in working conditions in preventing preterm delivery cannot be assessed in this study because
